Defect Induced Mix Experiment (DIME) spherical capsules, utilized as National Ignition Facility (NIF) targets, are composed of a 42 μm-thick polymer shell which has been doped with a 2 μm-thick inner layer of 1.5 at.% germanium and a 2 μm-thick outer layer of 1.5 at.% gallium. The metal-doped layers are separated by a 3 μm-thick polymer layer. The LANL DIME campaign requires that the characterization of these capsules must provide better accuracy than the fabrication tolerances. This presentation will describe the nondestructive characterization of DIME capsules using a variety of X-ray techniques including confocal micro x-ray fluorescence (MXRF) spectroscopy, micro scale and nano scale X-ray computed tomography (CT). While the qualitative characterization of the metal dopant regions of DIME capsules using confocal MXRF is relatively straightforward, the quantitative characterization of these regions is a non-trivial task. In order to quantify the gallium and germanium concentrations, thin gallium and germanium films of sequential thicknesses were fabricated and utilized to calibrate the confocal MXRF instrument. Sample-to-sample variations in metal concentrations were also investigated using statistical analysis of the confocal MXRF data. 3D imaging using micro and nano X-ray CT of DIME capsules provides for improved quantification of the dopant layers by nondestructively measuring the metal-dopant region thicknesses, as well as imaging of induced defects on the capsule equatorial plane.
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